Groundbreaking studies of phlebotomine sand fly populations in Assis Brasil, State of Acre, Brazil, resulted in the collection of 13 new records of phlebotomine sand flies and one previously undescribed species. Lutzomyia naiffi sp. nov. is described here. The new species is similar to Lutzomyia columbiana (Ristorcelli & Van Ty) in measurements and other morphological characters.
Introduction
Some phlebotomine species serve as vectors for species of Leishmania Ross to animals and humans. In the municipality of Assis Brasil, State of Acre, Brazil, a significant number of cases of American Tegumentary Leishmaniasis (ATL), (1,098 cases/100,000 inhabitants) were reported between 2001 and 2010 (SINAN 2011 . This warranted the study of phlebotomine sand fly diversity in the region, particularly to identify possible vectors of the ATL agents. The study also provided a basis for the preparation and implementation of protocols aimed at treating and controlling leishmaniasis.
Studies of phlebotomine sand flies in the State of Acre are still scanty, and little biological information is available (Martins & Silva 1964; Silva-Nunes et al. 2008) . 52 sand fly species have previously been reported in the state (Aguiar & Medeiros 2003; Azevedo et al. 2008) ; therefore, sand flies were sampled in the municipality of Assis Brasil in order to acquire a more comprehensive basic knowledge of the fauna. The survey resulted in the discovery of a species new to science, which is described here. 13 species are also newly recorded for the State of Acre, Brazil.
Material and methods
Specimens were collected from different areas in the municipality of Assis Brasil located approximately 330 km south west of Rio Branco (capital of the State of Acre), in the mesoregion of the Acre valley, on the left bank of the Acre river. This area of Brazil borders Bolivia and Peru. The local climate is typically tropical with an average rainfall of 1,940 mm and temperature of 26.5°C. The economy is based on subsistence agriculture (coffee, corn and rice) and extractive production (Brazil nut and latex) as well as small-scale cattle farming (beef and milk production) and small timber exploitation.
Phlebotomine sand flies were captured between November 2009 and October 2010 with CDC light traps placed approximately 100 meters from domestic habitats. Collections were carried out monthly on six consecutive nights from 18:00 to 06:00 with four traps placed under trees at 150 cm above the ground.
Species identification, nomenclature and morphological terminology are in accordance with Young & Duncan (1994) . In the description of the new species, the values (µm) of the holotype are given, followed in parentheses by those of a single paratype. Measurements were obtained by using an Olympus CBA microscope and a calibrated micrometer scale. Specimens were mounted in Canada balsam and morphological characters were illustrated with the aid of a camera lucida. (240), and delta = 10 (10), gamma slightly greater than alpha. Legs of holotype and paratype absent. Abdomen: length from first tergite to style apex 1210 (1190); style length 80 (80), style width 30 (30), with two to four spines distributed as follows: three strong spines at apical 1/3, 1 apical, 1 subapical and 1 external placed immediately below subapical spine, 1 smaller, more narrow spine inserted medially halfway at middle 1/3 of style; subterminal bristle present. Coxite (Fig 4) Etymology. Lutzomyia naiffi is named in honor of our research colleague and friend, Mr. Roberto Daibes Naiff, for his substantial contributions to the field of medical entomology and parasitology in Brazil.
Results

Lutzomyia naiffi
Comments. Based on morphological characters, Lutzomyia naiffi undoubtedly belongs to the verrucarum group, defined by Theodor (1965) and Young & Duncan (1994) . This species group is characterized by the following combination of character states: antennal ascoids simple; palpomere 5 longer than palpomere 3; coxite with persistent setae, style with four spines, subterminal seta present; paramere simple, without arms or extensions. The verrucarum group sensu Theodor (1965) was originally divided into two series, the serrana series, which includes species with two or three strong spines on the style, and the verrucarum series, which includes species with four spines on the style. In contrast, Kreutzer et al. (1990) placed all species of the verrucarum series with an isolated basal spine and three distal spines in the townsendi series and all other species with two distal median spines in the verrucarum series. Lutzomyia naiffi is similar to L. columbiana (Ristorcelli & Van Ty 1941) in the shape of the parameres, although it differs in the following main aspects: the coxite bristle tuft, which is basal in L. columbiana and medial in L. naiffi; the position and thickness of the spines of the style, with L. columbiana having four strong spines of similar thickness, two inserted more basally and one inserted medially on the style, though all are nearly at the same level, while in L. naiffi, the two more basal spines (one of them being smaller and much thinner than the other) are inserted a little beyond the middle of the structure; the genital ducts of L. naiffi are longer than those of L. columbiana and slightly more than five times the genital pump length, while in L. columbiana they are about three times the pump length. Lutzomyia naiffi is different from all other species of the verrucarum group due to the presence of an internal median spine on the style that is much thinner compared to those of other species in the group. Nonetheless, the two more basal spines are situated almost at the same level as in other species of the verrucarum series; therefore, we propose that the new species should be included in this series. Galati (1995) treated the verrucarum group as part of genus Pintomyia Costa Lima, subgenus Pifanomyia Ortiz & Scorza.
The center of endemism of the verrucarum group is in northwestern South America with species distributed mainly in the Andes (Bejarano et al. 2003) . However, some species of the verrucarum group, such as Lutzomyia odax ( 
New records of sand fly species
Among the captured species, three were identified as genus Brumptomyia França & Parrot, and 56 as genus Lutzomyia França of which two male specimens were identified as a previously unknown species. Among the species of Lutzomyia collected in this study, 13 are reported for the first time in the State of Acre (Table 1) .
Discussion
The first record of Lutzomyia abunaensis and L. yucumensis in Brazil was from the State of Rondonia, and they are now recorded from the State of Acre. Both species have also been recorded from Peru and/or Bolivia (Young & Duncan 1994; Biancardi et al. 1982) . Lutzomyia dreisbachi has been recorded many times in the Amazon basin, except in Bolivia. However, as Assis Brasil borders Bolivia, it is probable that L. dreisbachi will also be found in the latter. Lutzomyia andersoni was recorded for the first time in Brazil in the State of Mato Grosso (Missawa & Maciel 2007 ) and the State of Amazonas (Barbosa et al. 2008) . We suspect that it is probably a widely distributed species in the Amazon Basin. Lutzomyia bispinosa, L. williamsi, L. wilsoni and L. brasiliensis are also wide spread in the Brazilian Amazon (Galati 2003; Young & Duncan 1994) . Lutzomyia christenseni, L. termitophila and L. melloi are distributed throughout the Brazilian Amazon (Galati 2003; Young & Duncan 1994) , but their distribution will probably be extended to Peru and Bolivia if additional sampling occurs there in the future. Lutzomyia tarapacaensis, described from Bolivia, was registered in the States of Pará, Amazonas (Freitas & Barrett 2002) and Rondônia (Teles et al. in press) . It is likely widely distributed throughout the Amazon basin. Lutzomyia (N.) reducta has been recorded from the States of Amazonas and Rondônia (Galati 2003) and was determined to be naturally infected with Leishmania amazonensis Lainson & Shaw (Freitas et al. 1989) . The diversity of phlebotomine sand flies in the State of Acre remains among the lowest in the North Region of Brazil when compared with other states in this region (Aguiar & Medeiros 2003) . This is undoubtedly due to a paucity of local surveys of the sand fly fauna, and the number of species of sand flies will probably increase significantly if additional surveys in the state are completed.
